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TRAINING PROGRAMS FOR ENERGY
MANAGEMENT IN DEVELOPING COUNTRIES
J. Byron Nelson, Burns E. Hegler and J. Deraid Morgan
University of Missouri - Rolla
Rolla, Missouri
Abstract
This paper discusses some of the general inter-related energy,
management, and economic problems in developing countries as well
as a common project methodology that can be used to formulate and
implement development strategies according to the needs of any par
ticular country. Because the development of human resources, es
pecially managerial skills, is critically needed, the characteris
tics of managers in developing countries, the problems they face,
and their training needs are discussed. Finally an example of a
specific training program is outlined.
1.

INTRODUCTION

2.

Numerous private organizations, gov

2.1

ernmental agencies, and universities in

nition of a "less developed country" and

requests to undertake programs to help

there clearly is no single official list

developing countries in finding an appro

ing of countries that qualify for that

priate balance between the environment,

designation.

For

In fact, there is a remark

able amount of variation in lists used by

example, engineers, scientists and others

individual scholars and international de

at the University of Missouri - Rolla

velopment organizations such as AID,

often work through the Center of Inter

the

World Bank, and the several UN agen

national Programs and Studies (CIPAS) lo

cies. [1]

cated on this campus to aid less-developed
countries in making decisions in any one

For the purpose of this paper,

countries which are characterized by a
highly industrialized economy and life

of these areas without having serious im
pact on the others.

INTRODUCTION
There is no generally accepted defi

the United States have and will respond to

the economy, employment, and energy.

DEVELOPING COUNTRIES AND PROBLEMS

style are called developed, while those

Last year, one of the

CIPAS projects was to develop a manage

with a predominantly agricultural economy
are called underdeveloped, less developed,

ment training program for a major electric

or developing countries.

power system in a South American country.
2.2

Determining the training needs, develop
ing the training program, and finding ways

GENERAL PROBLEMS
Normally the several common obstacles

to implement the program in a different

to growth of industrialization that are

culture were some of the major problems

often cited as existing in developing

which had to be solved.

countries are:

170

(1) Lack of basic mineral resources

figure.

or the management of available
resources

Likewise the official exchange

rates used to convert local currencies in
to a common currency usually ignores the

(2) Limited supply of electric power

large domestic agriculture and service

(3) Shortage of a skilled and discip

sectors that comprise the bulk of the to

lined labor force

tal GNP in most developing countries. Con

(4) Small size of internal markets

sequently, differences in GNP levels and

(5) Lack of managerial skills

therefore the energy estimates relying on

(6) Lack of capital funds
(7) Inadequate political policies

them can be considerably overstated.
In
addition, LDC energy statistics have ig

(8) Inadequate productivity

nored the substantial amounts of non-com

Looking at the lack-of-power obstacle

mercial energy that some of these coun

by itself, the developing countries have

tries consume.

almost doubled their consumption of com

replace such fuels, what appears to be a

mercial energy and increased electric

rapid rate of increase in commercial power

power demand by over two and a half times

consumption is more accurately a rapid

between 1961 and 1971.

substitution of "measured" for non-measured

However, their

As commercial power sources

share of global energy only increased 1.1%

energy.

over the ten year period.

from non-commercial sources is achieved,

Sixteen coun

tries accounted for over 75% of the energy

Conversely, once this move away

the total energy demand in developing

consumed by the approximate 110 less-de

countries will tend to stabilize. [1]

veloped countries (LDC).

Another factor is the current shift of em

In the electri

cal sector, a dozen undeveloped countries

phasis away from pursuing capital inten

consumed 67% of the total LDC share and

siveness to labor intensiveness.

The em

six of them accounted for more than 50%.

phasis on full employment and agricultural

These statistics help to place the energy

production in the future does support the

demands of LDC's in perspective.

trend in reduced rates of growth for power

What

they indicate is that in the context of

demand.[1,2]

total energy use, LDC's play a minor role

increases in actual energy costs since

and that within this LDC group only a few

late 1973, it is also reasonable to antic

Given the rapid and major

nations have offered significant growth

ipate a definite restraining effect on

prospects.[1]

energy consumption in developing countries.

Published forecasts of total energy

In summary, almost all of the developing

demand growth in developing countries are

countries will soon have relatively stable

usually overstated, because these fore

demand for total energy, because the trans

casts are normally based on the GNP grow

fer of commercial for other energy sources

th rates.

is anticipated rather than real growth in

For instance, one survey of al

most 300 individual LDC electrical demand

industrialization.

forecasts revealed that over 60% of the

greater emphasis on the management of al

projections were in error by as much as

ready available power sources.

20%.

Thirty-percent of these demand fore

What is needed is a

Another look at the other obstacles

casts were inaccurate by as much as 40%.

to progress strongly indicates then that

GNP growth rates are usually inflated, be

the most strategic factor is development

cause many developing countries fail to

of human resources.

include non-market activities in the GNP

personnel in the areas of technical
171

Training of local

The value system includes all the insti-

methods, general management, human rela
tions, and systems engineering methodology

itutions and factors within the developing
country that determine the way of life of

is needed to ensure the best utilization
and allocation of available and projected

the nation.

resources of energy upon which so many

basis for distinction between acceptable

Values are factors forming the

other solutions to problems rest in a de

and unacceptable and hence determine what

veloping country.
Management development is much dif

is desirable in a particular country.

ferent in a developing country than here

or inhibits the inputs required to main

in the United States.

tain the human and social structure within

It

is the value system which either provides

Our new engineer

ing graduates normally have a cultural

the environment.

background and some exposure to manage

for developing countries should take hu

ment in their education program.

man and social subsystems into considera

Then

Any mixture of programs

they receive management training on the

tion.

job.

upon whether the value system maintains it

Management expertise exists and can

Therefore, program survival depends

be transferred within the organization.

or not.

The program should either adapt

This situation is usually missing in de

to the forces of the value system or

veloping countries, because of the missing

attempt to change them so that it will re

middle management and circumstances pro

ceive the required inputs.

hibiting the necessary time for on-the-

combination of adaptation and change is

job training.

more appropriate, but in the case of de

3.

Normally, a

velopment planning, the thrust of the pro

METHODOLOGY FOR DEVELOPMENT

grams should be directed toward change.
3.1

INTRODUCTION

Otherwise the intended improvements will

Even though the degree of develop

not take effect.

Any change that is not

ment varies from one developing country

a fundamental change in values merely ex

to another and no single formula can be

tends the present rather than creating the

used for all nations, a common methodology

future.

Therefore, all attempts should be

can be used to formulate and implement

concentrated toward changing the value sys

different strategies according to the

tem of the country.[3]

needs of a country.

one country in Africa engineers who were

Development projects

For example, in

should be systematically prepared, evalu

working on the improvement of the 30% line

ated, and implemented in conjunction with

loss in an electric power distribution sys

the development objectives of each coun

tem did not see anything wrong with allow

try.

Such a systematic methodology in

ing people to tap onto the lines for under-

volves five distinct phases:

the-table payments.

(1) Goal setting

3.2

GOAL SETTING

(2) Program preparation
Goal setting, the first and one of

(3) Program evaluation and selection
(4) Implementation

the most critical phases of the system,

(5) Effectiveness measurement

should fit the development objectives of
the country which must first be establish

The external inputs to the development
projects are provided by the environment

ed.

of the developing nations as they flow

quently cited as development objectives
of developing countries [4,5]:

through the value system of the country.
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The following general list is fre

(1) Improve the standard of living

remaining alternatives and prepa

(2) Improve the national income

ration of information required

(3) Reduce unemployment

for the selection phase

(4) Achieve self-reliance

During this phase, one must be careful

(5) Achieve equitable income distri

about several possible pitfalls.

bution

One pit-

fall is the traditional approach which'

These objectives and others could be used

looks for possibilities of programs and

as a starting point, but to formulate a

then tries to relate the program contri

plan comprised of suitable projects re

bution to the objectives.

quires operational or functional goals.

better to translate the functional goals

These operational goals should be defined

as stated in the goal-setting phase into

in relation to the present needs and the

concrete alternative plans of action.[3]

future desires.

Another possible pitfall occurs when we

This is accomplished by

a two-stage process:

It is far

narrow our sights and only look for po

(1) Determine the present needs

tential projects that will change an un

(2) Define the future desired states

satisfactory situation.

Improving a "sat

Consequently, these functional goals are

isfactory" situation may benefit a develop

goals related to a functional area of con

ing country much more significantly in

cern rather than specific procedures, pro

some cases.

ducts, or services.
3.3

A third related pitfall involves how
one designs the alternative programs to be

PROGRAM PREPARATION

evaluated later in the next phase.
Goal setting should lead to the def
inition of the desired future structure

the traditional approach usually involves

of the value system and the output of the
development program.

two basic steps:

The program prepa

(1) Analyze the existing situation

ration process should establish what kind

and record in detail what is

of performance is required to realize the
desired structure.

presently being done.

It should define the

(2) Try to eliminate and/or modify

necessary actions as well as the re

all undesirable or inefficient

sources; human and non-human, which should

components of the situation.

be expended in the process of development.

This traditional approach unfortun

In the program preparation phase, the best

ately has a backward-looking goal, be

possible courses of action to achieve the
goals should be determined.

cause the goal is only to move as far as

There are

possible away from the existing situation.

four stages of the project preparation
phase:

How far the move should be and in what
direction are not specified.

(1) Definition of the objective and

After analy

zing the existing situation in detail, the

the scope of the program

designer's field of view for new ideas and

(2) Formulation of alternative

alternatives is adversely narrowed to just

courses of action

modifying the existing situation some

(3) Preliminary screening of the al

what. [6]

ternatives in terms of contri

To avoid this traditional ap

proach, the ideal design concept can be
useful. [7]

bution to development objectives,
cost and degree of feasibility
(4) Further analysis of

When

trying to change a particular situation,

The ideal design approach involves
three basic steps:

the
173

existing and proposed situation. A lot of
hidden costs in this implementation phase

(1) Conceive various ideal designs
at different levels

and afterward can be reduced or avoided

(2) Determine a minimum list of

completely by proper plans for work, fa

significant constraints

cilities installation, manpower, and sched

(3) Design alternative plans which
just by-pass the significant con

uling.

Unfortunately, this phase is not

straints

given the emphasis it deserves because of

Here the designer does not tie himself

several reasons.

down to the existing situation before or

get the program into operation may force a

during his search for new ideas.

poor and hurried job of implementation, or

This ap

Unrealistic deadlines to

proach first focuses attention on what

the design of the proposed program may be

should be done to meet the country's goals

so impressive that the people involved act

and the program objectives and then on

as if the program will install itself.

what can be done under the minimum number

a result of these reasons, many worthwhile

As

of constraints.

The ideal situations con

designs never start out "on the right foot"

ceived serve as forward-looking goals. The

and the expected performance never materi

direction and possible amount of change

alizes .

have been specified.

In addition, what

3.6

EFFECTIVENESS

advances in technology and changes in con
The effectiveness of the development

straints necessary for long-range improve

program should be assessed at all levels

ments become evident.[6,7]

up to the national level of the developing
3.4

EVALUATION AND SELECTION

country.

The purpose of program evaluation

meaningful only with respect to the objec
tives.

and selection is to assure effective and

Any effectiveness measurement is
In case of development planning,

efficient use of available resources. The

the criteria of effectiveness is the de

multiplicity of objectives of development

gree of progress in areas of concern such

planning makes it necessary to use other

as education, health, housing, welfare,

means of evaluation and selection than

income distribution, national income, etc.

those used in evaluation and selection of

Traditionally only economics indicators

commercial projects.

are used to meaure the results of a de

The basic criteria

of evaluation and selection should be

velopment program.

maximum possible contribution to develop

understanding that development is not only

ment objectives, cost, and minimum ad

an economic phenomenon but should cover

verse consequences.

all aspects of life, new approaches and

The selection pro

cess should end up with the best set of

However, with the

indicators have become necessary.

The

projects with respect to technological

field of social indicators seems to be

and resource constraints. [3]

useful for this purpose.

3.5

It is possible

to use some of the available social indi

IMPLEMENTATION

cators and develop new indicators as
Any program can be implemented in a
variety of ways.

needed to measure the results of develop

What must be determined

ment projects.[3]

is how and when the program can best be
installed.

4.

Plans must be drawn up con

cerning the sequence of steps required to

4.1

achieve a smooth transition between the

AN ENERGY MANAGEMENT PROGRAM

INTRODUCTION
An application of the above concepts
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the energy system with regard to advanced

can be found in a recent program developed
by the authors.

technical methods, administration, and

This program was designed

to assist a developing country overcome

human relations in addition to providing

the obstacles of limited electric power,

practicing engineers and managers with

shortage of skilled labor and lack of

applied training in areas useful to their

managerial skills in its electric energy

current and future work in the energy power

systems.

industry.

One of this particular nation's

goals was to improve the general standard

Engineers and managers will be

given a working knowledge of the fields of

of living through the distribution of

general management and management science

electric power.

which would aid them in making current and

Only 30% of the popula

tion had access to electricity in homes

future contributions in economic and stra

and small factories.

tegical planning, organizational effective

Skills in managing

this massive project, as well as managing

ness, resource allocation and utilization,

the existing energy system, were the most

and operation of electric power systems.

critical long-term factor in this case.

Specialized technical training will also

The program, developed at UMR in conjunc

be provided in construction methods and

tion with management in several U.S.

scheduling; power generation, transmission

power and public utility organizations

and distribution; power demand and re

and officials and educators in the partic

source forecasting; power system mainten

ular country, was designed to provide

ance; and information system design.

management and some technical training as

4.3

VALUE SYSTEM

well as to change some of the existing
In an in-depth survey of more than

value system.

3,600 managers from 14 countries, the
4.2

TRAINING

similarities and differences in management

Most of the management personnel had

thinking, style, and strategy were inves

adequate engineering and technical back

tigated. [8]

In some cases managers ex

grounds but the concepts of management

pressed similar beliefs about management,

science, organizational development, in

thus supporting the theory about the

formation systems, economics, and finance

universality of managerial philosophy.

were lacking in many branches of the or

However, in other cases, management at

ganization.

titudes were not similar because of the

For example, we were recently

strong influence of cultural differences.

told that the organization had just lost
60% of its system analysis and computer

Language and level of industrialization

expertise when one engineer, trained in

were not primary causes of management dif

the United States, had left the organi

ferences in the empirical findings.

zation.

Training foreign nationals for leader

In another example, the organi

zation was getting almost all of its in

ship positions requires a consideration of

come from limited governmental sources,

the cultural influences on management's

because a method for billing and collect

thinking.

ing from customers in the urban areas was

tices are strongly linked with general

not working properly.

cultural values.

Consequently, the

Managerial strategy and prac
In many cases, the usual

training program in energy management,

assumption seems to have been made that

presently in the evaluation phase, was

one can take a person from whatever pat

designed to provide a harmonious inte

tern of life one finds him in and add a

gration of new engineering graduates into

set of managerial and industrial skills,
175

leaving the rest of the organization of

should be managed in a work situation, the

his life unchanged.

answers from these developing countries

The close relation

ship between general culture patterns and

were the least democratic or the most auto

managerial style and strategy seems to

cratic.

deny this.

sharing information and objectives, and

The problem is not just to

Managers were negative about (1)

inject our techniques of leadership and

(2) employee participation in decision

control into an otherwise unchanged per

making.

son, but to help him develop the whole

to motivate performance was primarily

view and practice of life that goes with

through economic rewards.

certain kinds of managerial philosophy.

developing countries tended to strongly

To try to abstract a potential manager's

view the managerial role as one "to direct'

general values of life, and to manipulate

rather than "to persuade".

in a training program only the on-the-job

time, managers in these countries felt

Also they felt that the best way
Managers in

At the same

practices of leadership and management,

that their jobs gave them little authority,

is a form of latter-day sociological co

opportunity for independent thought and

lonialism which will probably have results

action, opportunity for personal

similar to those of the geographical ex

and use of unique capabilities, and feel

pansionist colonialism of an earlier day.

ing of worthwhile accomplishment.

Central to the act of managing is
dealing with people.

growth
More

than any other group of nations, the de

The way in which

veloping countries management felt that

managers work with people depends upon

these needs, as well as security, social

their assumptions about what people are

and esteem needs, were extremely impor

like and how people can most effectively

tant.

be led by a superior.

gree to which need fulfillment meets ex

These assumptions

Job satisfaction refers to the de

will thus influence how the organization

pectation.

structures its operations and procedures.

developing countries were the most dis

The critical point is not what abilities

satisfied with the whole range of needs.

On this score, the managers of

and traits the employees actually have

In the majority of cases, the problem was

but rather what their capabilities are as

not that needs were not being fulfilled in

seen by higher-level managers.

Their

their jobs, but their expectations were so

assumptions and beliefs may be incorrect,

unrealistically high when compared to

and the management practices which they

countries like the United States.

advocate may be ineffective, but such

These results have broad implications

assumptions and beliefs are likely to

for management developing countries. First

determine how organizations are, in fact,

of all, top-level management cannot do all

operated.

of the engineering and management decision

Based on the survey, there exists a

making.

strong belief in the uniqueness and dig

The value system which favors

everyone in the organization running to a

nity of the individual employee among the

few top managers for all decisions, no

developing countries in South America.

matter how minor, must be changed.

Consequently, managers responded nega

true level of middle-management and dele

tively to the concept that the average

gation of real authority down through the

person wishes to avoid responsibility and

lower levels must be established.

has relatively little ambition.

management must be helped to recognize

However,

when the questions concern how individuals
176

A

Top

all engineers as a part of the management

team.

This requires delegation of author

2.

Douglas A. Hellinger and Stephen H.
Hellinger, Unemployment and the
Multinationals: A Strategy f o r ~ Tech
nological Change in Latin America,
Kennikat Press, Port Washington, New
York, 1976.

3.

Ahmad K. Siefoddini and Hamed K.
Eldin, "Methodology for Project Plan
ning and Implementation in Develop
ing Countries", Proceedings, National
AIIE Convention, St. Louis, Missouri,
1976.

4.

Jan Tinbergen, Central Planning,
Yales University Press, 1964.

5.

UNIDO, Guidelines for Project Evalu
ation, United Nations, New York, 1972.

6.

J. Byron Nelson, "Managing the Engi
neering Project," unpublished paper,
1973.

7.

Gerald Nadler, Work Systems Design:
The Ideals Concept, Richard D.
Irwin, Inc., 1967.

8.

Mason Haire, Edwin E. Ghiselli, and
Lyman W. Porter, Managerial Thinking:
An International Study, John Wiley
and Sons, Inc., New York, 1966.

ity and assumption of responsibility at
all levels.

Second, one of the most use

ful approaches to management training in
the development countries, especially
training directed to young and inexperi
enced managers and engineers, would be to
help the trainees develop realistic ex
pectations concerning the motivational
satisfactions and frustrations they are
likely to encounter in their jobs as a
result of their present over-glamorized
view of rewards to be obtained in mana
gerial jobs.
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